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In pyrff~'~ 
cu ture 

December 29, 1951 

Dear Dr. Ldork: 

I have taken note of your postoard asking for publications 
on the mechanism of aation of antibiQQios for your forthcorning 
review. If nothing has b88n sent, it Is only because thfe ie a 
subject with which I am only obliquely c&ncerned. 

I am writing to enquire whether, in the course of aoilecting 
the material for your review, you have encountered any discussion 
of Ogincky: Smith, and Umbreit'a paper (J. Bact. 1948) on the meta- 
bolfer! of streptomycin-resietant mutants of E. calf. Onsof my 
colleagues wae impressed by the overt eimilarity of the reported 
characteristics of such mutants, With thoee of the "petites" 
rtlutnnts of yeaet* induoed by aorif1avir.a a6 Worked on by Ephruesl. 
The most impreesive etatement wae that the resistant mutants' growth 
was not benefitted by aeration, Whereae the normal strains can be 
improved to the extent of tenfold over a 24-hour period. B 
v It wee thought that the non-aerobic metaboliem night 
be a direct modWicatfon induced by streptomycin, but which eould 
only Cor?O tt light tn n resistant mutant that nurvlved exposure to 

‘the antibiotic. This would be comparable to the effect of ncriflavine 
which is preetzLably based on the removal or innctiva&n-t of certain 
“eel f-reproducing” chondrioeome-like elementa of the cytop!.a@$ in 
yeast. h-s. Lederberg and I had just developed a method for indirect 
selection of resistant mutants, which I;errlits the isolation of rare 
:*&ants without directly exposing t&3 ccl la to a selective agent. 
Since we had, in this way, obtained etrertomycin-roRjatR~t mutants 
tile hyootheais of a direat action of the streptomycin could be tested. 

Unfortunately, none of our many resistant mtants in a variety 
of &rains showed the notiaerobio growth behatior. The same held for 
eubculturea of the E. coli strafns originally used by Oginsky et al., 
and some correspondence I have had with her indicatea that they have 
had some difficulty in reproducing this particular feature of their 
experiments. This raises the queetfon Whether the non-aerobic beha- 
vior of their original mutants was directly connected with their 
strepto7yoin-reoistance. A few other people in the U,S. have indf- 
cated an experience like my own; I wondered Whether you tight not 
have gleaned Borne publishe,! or unpublished oomment on it. 

The indirect aelection method ile quite straightforward, but I 
have not the space to recount it here: a ppper on it in scheduled 
for the Jan.'52 Jour. Bact. Ite oonclueions are worth emphsaizing, 
howeyOrs os,~ecinlly to a progpective review-writer. Streptomycin- 
resiet%t &&ants ce,n be obtained from cell lineagea never exposed 
to atre~to72ycin, or any other unusual conditiona. The ear!e nethod 
is applicable to any mutation that can ba eelected on agar. 

Your t3 sincere ly, 

Joshua Lederborg 
Associate Profetmor cjf Geilstics 


